Synergistic effects of branching enzyme and transglucosidase on the modification of potato starch granules.
Potato starch displayed high viscosity, low hydroscopicity and dispersity, and acid susceptibility leading to the limited application of potato starch. To expand the potato starch utility with appropriate processing characteristics, potato starch granules were modified with branching enzyme (BE) and transglucosidase (TG). The results indicated that the susceptibility of potato starch granules to TG was higher than BE. Moreover, the two enzymes showed the synergistic effect in enzymatic modification of potato starch granules. They cooperatively attacked the external and interior of potato starch granules. The crystal forms of potato starch changed from B to C-type after double enzyme treatments, and enzyme-treated starches exhibited homogeneous crystal distribution. Compared to BE or TG alone, the combined action of BE and TG increased significantly the ratio of α-1,6-glycosidic linkage and the amounts of short chains of potato starch, which led to the significant reduction in degree of crystallinity, viscosity, gelatinization temperature and enthalpy, and a remarkable increase in solubility. Especially, the physicochemical characteristics of modified starch largely depended on the treatment time of TG. Thus, through the combination of BE and TG, the appropriate treatment time of TG may be chosen to improve the physicochemical properties of potato starch in processed starch-based products.